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m~__~_15g_ggllgu1ngwprojects were completed.
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~1) Work on the number and stabii?iy of solutions of the traction and related
problems in elasticity with D. Chillingworth and Y.H. Wan in a series of

four paper§§§;;_E;;;;;zed " One paper is about to appear, two are in ref-
ereeing and the last is/in preparation.

g;s;;—;ork is dnderway concerning the Hamiltonian structure of the plasma, MHD
and related qugfjons with applications to stability, jointly with A.

e

e <

Weinstein. Several outstanding problems were solved by combining geo-

metric and analytic techniques (see the references attached).

ff;;;;;;_;olubitsky's visit on thé contrac » papers on the Morse Temma
and the buckling of shells were completed. ;?his visit inspired an ex-
tension of the work of Holmes and Marsden|from the previous year. Using
singularity theory they now believe they can exfend their results on
chaos to weakly coupled oscillators. This would answer very important

questions about KAM theory and .interacting wave models.
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1. Bifurcations of momentum maps (with J. Arms and V. ﬁoncriof). Comm.
Math. Phys. 78 (1981), 455-478.

2. Lectures on geometric methods in mathematical physics, CBMS-NSF
Regional Conference Serfes in Applied Mathematics, #37, SIAM (1981),

97 pp.

3. A partial differential equation with infinitely many perfodic orbits:
Chaotic oscillations of a forced beam (with P. Homes), Arch. Rat.
Mech. An. 76 (1981), 135-167.
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4. Four applications of nonlinear analysis to physics and engineering,
in "New Directions in Applied Mathematics," D. Hilton and G. Young,
eds. (1981), 85-107.

S. Horseshoes in perturbations of Hamiltonian systems with two degrees
of freedom (with P. Holmes), Comm. Math. Phys. 82 (1982), 523-544.

6. Symmetry and spaces of solutions of relativistic field theory with
constraints, Springer Lecture Notes 905 (1982), 29-44.

7. The Hamiltonfan structure of the Maxwell-Vliasov equations (with A.
Weinstein), Physica D 4 (1982), 394-406.

8. Melnikov's method and Arnold diffusion for perturbations of integrable
Hamiltonian systems (with P.J. Holmes), J. Math. Phys. 23 (1982),
669-675. ,

9. A group theoretic approach to the equations of plasma physics, Can.
Math. Bull, 25 (1982), 129-142. ,

10.  Control of distributed bilinear systems (with J.M. Ball and M. -
Slemrod), SIAM J. Control and Optim. 20 (1982), 575-597.

Papers in Production
(Journal to appear, where known)

1. The initial value problem and the dynamics of gravitational fields,
Proc. GR9 (Accepted: Springer Lecture Notes).

2. Symmetry and bifurcations in three dimensional elasticity, I (with
D. Chillingworth and Y.H. Wan) (Accepted: Arch. for Rat. Mech.).

3. _Horsehoes and Arnold diffusion for Hai-l'tonhn systems on Lie Groups
(with P.J. Holmes) (Accepted: Indfana University Math. J.).

4. Applications of the blowing up construction and algebraic geometry
to bifurcatfon problems (with M. Buchner and S. Schecter). (Accepted:
J. Diff. Equations).

5. A slice theorem for the space of solutions of Einstein's equations
(with J. Isenberg) (Accepted: Physics Reports).

6. Constraints and momemtum maps for relativistic classical fields
(with Sniatycki, Gotay, Isenberg and Yasskin) (In preparation).

7. The Morse lemma in infinite dimensions via singularity (with M.
Golubitsky) (Accepted: SIAM J. Math. An.).

8. Examples for the Morse lemma in infinite dimensions (with M. Buchner
and S. Schecter) (Accepted: SIAM J. Math. An.).
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10.
11.

12.

.................

The structure of the space of solutions of Einstein's equations, II
(with J. Arms and V. Moncreif) (Accepted: Ann. of Phys.).

Coadjoint orbits, vortices, and Clebsch variables for incompressible
flufids (with A. Weinstein) (Accepted: Physica D).

Semi-direct products and reduction in mechanics (with R. Ratiu and
A. Heinsteing (Preprint).

Bifurcation problems with hidden symmetries and applications to
shell buckling (with M. Golubitsky and D. Schaeffer) (Preprint).
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